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Japanese Patent Public Disclosure No. 134441/96 
Japanese Patent Application No. 298076/94 
Piled: November 8, 1994 

Applicant: Japan Synthetic Rubber Co. Ltd* 

Title of Invention: Phosphor Particle 

Claims 

1. Phosphor particles produced by a process comprising, 
dryblending inorganic dispersible phosphor particles and 
fluorine-containing vinyl polymer particles, thereby 
obtaining inorganic dispersible phosphor particles coated 
with fluorine-containing vinyl polymer. 

2. Phosphor particles produced by a process comprising,, 
dryblending Inorganic dispersible phosphor particles and 
fluorine- containing vinyl polymer particles, thereby coating 
the inorganic dispersible phosphor particles with fluorine- 
containing vinyl polymer, and then dryblending the resulting 
particles and ultraviolet light absorbent particles, thereby 
obtaining the phosphor particles coated with ultraviolet 
light absorbent. 

Detailed Description 
[0003] 

The object of the present invention is to provide 
phosphor particles having excellent moisture resistance , 
water resistance, light fastness, etc. which luminance does 
not fall by the melanism of the phosphor particles and can 
maintain necessary properties over a long period of time. 

[0006] 

Examples of the inorganic dispersible phosphor 
particles {hereafter referred to as "substrate phosphor 
particles") used in the present invention Include particles 
of zinc sulfide, zinc sulfide -cadmium sulfide system, aino 
oxide and zinc oxide -silicon oxide system. The substrate 
phosphor particles may be previously doped with various 
metal ions. In general, there is a tendency that the larger 
the average diameter (R x ) of the substrate phosphor 
particles is , the lower the luminance of the particles and 
the longer the lifetime of the partiole. Therefore/ 
althougb the average diameter (^j.) of the particles is 
appropriately selected according to the use, desired 
properties, etc, of the resulting particles, for example , 
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the average diameter of the zinc sulfide particles doped 
with copper ions is usually 10-50 jim, and preferably 20-40 
pm. It Is desirable for the diameter o£ the particles to be 
uniform, and the standard deviation of a diameter 
distribution is usually not more than ±40% of the average 
diameter, and preferably not more than ±20%. Although the 
method of preparing the substrate phosphor particles is not 
limited, examples of the method includes physical 
granulation methods such as rolling granulation, fluid bed 
granulation, stirring granulation, grinding granulation, 
compression granulation, extrusion granulation, melting 
granulation, mixing granulation, spray cooling granulation, 
spray drying granulation, precipitation/depositing 
granulation, freeze- drying granulation, suspension 
condensation granulation and dropping cooling granulation ♦ 
Commercially available substrate phosphor particles can be 
also used. 



- 2 - 



PAGE 23/58 * RCVD AT 6110/2008 1 1:03:14 AM [Eastern Daylight Time] * SVR:USPT0l FXRF-5/46 1 DNIS:2738300 * CSID:4049495731 * DURATION (mm-ss):24-18 



06/10/2008 11:18 4049495731 



DARDI 



PAGE 24/58 



09)B#Brafr/r <ip) & ID # & $g (a) <nmmmm&* 

^¥8-134441 





Wl/lJlUVid* 




F I 




C0 9K 11/08 


G B280-4H 






u/oo 


F 9280-4H 












ifeBfcfc flf#55©|fc3 FD <&1»H> 






(TDflUHA 


000004178 
























fit 






















(72)5BSJ# 





























(54) E#tf!©£&J 



(573 (KM 

«W*WMk«c J: D »*WITOfc<BT« c £fc < Erg 



PAGE 24/58 * RCVD AT 6/1012008 11:03:14 AM [Eastern Daylight Time] " SVR:USPTO-EFXRF-5/46 * DN1S:2738300 * CSID:4049495731 1 DURATION (mm-ss):24-18 



86/18/2088 11:18 4849495731 



DARDI 



PAGE 25/58 



3) 



- 1 3444 1 



} 

[0 00 1 ] 
[0 0021 

ftwxmm, mail wm& 

(H&HR* a***, ^Htt&fcttflftb so 

flawed* ^xmimfifrwm&mtt asawa* 

9*. &aJB<Z>W*tt. 3*m?&0g|*1£«*;F+ so 



*^ST«tr**ft (Matittnvs - 1 1 3 o e s 

AitTjua**/*-'?:/) (fl*.Kfl3R!ll3 

63-27689 2-*»85> , «HHHb)lrrtMir» 
& (WUtffcRWl -23 979 S^&$R, - 
3 1 &9 8 9^«8#B3) . thk&U tf *tfr*r»JR* 

asa (W^e^arae 3-2395 7^«#ra) * 

(000 3 3 

OT»tt5HC(5Tr * c < l*$?l£Sg%;ftaafc:btc a 
.[00 043 

(00053 muc. m^mmx 

{ 0 0 0 e j ejt, *^*nmKmit&. cnx* 



PAGE 25/58 * RCVD AT 6/1 0/2008 11:03:14 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/46 * DNIS:2738300 * CSID:4049495731 * DURATION (mm-ss):24-1 8 



0S/1B/2008 11:18 4849495731 



DARDI 



PAGE 26/58 



$L a^A*^te«£5^<D«TffiflJ3*i£. SOS 

~50tfm. jf?SL<f*20^40umTA£. fr*s. 
±Z0K«Tt?A*. Kfc. 

m« % w%m*ct>z>&> hw. an, ^r^ft^o^ 
wunol tmmt. ^ • 

EHGnft. SJfcH&M. «BStt. a^m. 

tt. nRi5wgff*», tea - ^rassaeft, mmmxL & 

*&. 

[0 00 7 I 7 gjRasgKJ>A4iS»l>V-tt^ 

^h^y^nx^uv, ^^7/i/^oyn 

it. 0-75/0-B5/0--30, 
if?*L<fc£l 0-5O/2 0~fl 0/1 a^2 5©f f 

atfWKs^ s?ss^ t M£#, suts&, 

■Clatatr < » jS'ft, 6, OOQ — 300, 000, flFib 



C3) ^W^8- 134 44 1 

4 

<uio. ooo^iso. oootA*. mii&ifc 
^-a^4St*3fe»e*6<D&attcR«/R l ) tt, aft. 

/S#;f^-£fx£iy*h3&sA9, SSfc, Bun^U 

1 0 0 0 & ] W bTK^gftiKffM^ 

c n^cD^JWSSt ; t^lSHtUlilft®© F \) if 1; -fe 7 ■< F-c 
50 A^lWttft/tMVntt; *J:ci f ^^;x> l -fv^u 



PAGE 26/58 * RCVD AT 6/1 0I20D8 1 1:03:14 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/46 * DN1S:2738300 * CSID:4049495731 ' DURATION (mm-ss):24-18 



06/18/2098 11:18 4049495731 DARDI PAGE 27/58 



1*0. l-3itrorM, smbHRMM^i 
TT**. fete. Sfh^tBWOm-^^VCAft* 

its^ite-^oiBW^tt:, & coKfisti* tort*** < , 
c o o o e i %mmmm* 



(4) KEEP? 8- 1 34 44 1 

6 

*f*l/<i*l Onm-0. lunrO**), SfctttfttR 

[ooioi at^wft?(n 

fc|Cer*6SKg3ft&**, »». 0, l^Banit iff 



PAGE 27/58 ' RCVD AT 6/10/2008 1 1:03:14 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/46 * DNIS:2738300 * CS1D:4049495731 * DURATION (mm-ss):24-18 



06/16/2088 11:18 4049495731 



DARDI 



PAGE 28/58 



(5) 

fc&©8H£cxtt:, W^wf (ft) ^^«5OTR7f«<?? 



— 1 3 4 441 
JWfcM*. mm&* iffi^^3C (flH«R«. 

ur vMHKi ^ < WSMtttattA'T 

n*#. flAmut*nir»a«M3M&Ti« f 30-12 
i^-fra^ft4^ k «d^»«ttf ^aa^s»a, 

mvx^rj:^ ^JWRiK'Jv-tft^-tikfcfc. *MC— 



PAGE 28/58 * RCVD AT 6/10/2008 11:03:14 AM [Eastern Daylight Time] * SVR:USPTO€FXRF-5/46 * DNIS:2738300 * CSID:4049495731 * DURATION (mm-ss}:24-18 



05/10/2088 11:18 4049495731 



DARDI 



PAGE 29/58 



«tiW«U». Stftfttt? ( I ) ft. m 

a, %h&wmm*m>x&< % vm&±i,xto»> 

toon] (i) «. d>tt<£fc 

whims mt u < « i - i oma%) 
$gfflL*%&ts-? v%?m8M <ht % r ? 

^fiRt**^9K:J;^r^*ti*i-c*a*s, rate©© 

*tsw«w», cneajfe.fcyocD^w:. sarnie 

IIMtM* (I ) ©M3*KK]ft&TjBa[«E3nJB*i, 
%£, 50nm^liim, iT&U<t*0. 1^-0. 5 v 

mx&> d . v&xwMmmto? *xmmo 

i»^Wfc7K*E®«^j!a^ft^se^«^^ < r > t*. in 



(6) «foJ^8- 1 34 44 1 

10 

JteSt>tt7»^tftB»0KftfeB8 ■ 8*fM&H 
©KWttfc? ( i ) ©iwsj«is«, a*, i ewe o jti 
t. mm®mm<tm, tfei*x*v> m*.bel 

tittle**. 

[ o o 1 2 j c ex. » i i,\,>mm 

S&&2 0-4 0 amT?tftfl^(D««(^W^tta 

v &%$$ffi&QV&M& 0 . 3^2 Mm-C*^^I«4|titS2 
0~4 4Mm©a^-c*D. 4§cc(?S LD^IIWtt^ 

-?-iwmim0b 0--50/20--8 0/1 
cooiaig afcflHfty cm 

^K, »2^^5fc*Ka^ (filT. r^3fe»tt^ (I 
I) J ) « v *tMPK«ll»(SM-T- (I ) . 0 

r*a. ^«*tt^ (to ic^it&N^gUKiNtt^cE) 
®««ft^ ( I ) cprtfr g t ^3fe«*^ (I 

50 t^HW^iOOTW^ftffStfr. 3tX-#tt^ 



PAGE 29/5! * RCVD AT 6/10/2008 1 1:03:14 AM [Eastern Daylight Time] 1 SVR;USPTO-EFXRF-5/46 * DNIS:2738300 1 CS1D:4049495731 ' DURATION (mm-ss):24-18 



06/10/2088 11:18 4049495731 



DARDI 



PAGE 30/58 



11 

trzzttu*). %y-tt£ftim 10 
-f (II) £fo*c£#bj&£jteS, fiu S«»tt^ 

ft*««as*fi=oc * o , cmwHfr ( i ) ommtx: 

(II) fc*t»T«t, WK<2>*4:Vmm8m&t& 

ttimm- in) msmm< % 

©^{fc#i&8Sh*. nzmiwstmnz- (id o 
WttWcnc-efcs. mzftmo$tftft&* (id w\ 

to 0 1 * ] c c-c» ff2Ml<cte^««7«oir»%%tt 
tt* (II) fc, «JMW*fcTlBteW«*3. HJ* % » 
*U*S£tttt* (11) tf. (/>) g^##&T-#¥ so 



9Slfi*P8- 1 3 4 44 1 

12 

#tf^-****»*ttJS 0-5 0/2 0-8 0 

/i 0-2 6©^5*^*ax^uv/?*ftfc:xij 

^^B»ASlitt^ir^t«0racoll«^o. 3^2 ju 
mVbZtyQm&Z 0-4 4f/m<0ti¥-c&£. 

[001 5] «g»ttwsa 
#*tts©s#*n» < 1 ) (n> a, 

^T^sr^c^ux, %M>Tttmit®m'gr&c£tf? 
»«c. Mnosuwsfit?- ( 1 > t**tm%m. 

-Ah*flflHi,. R**-*>*s. r/vs-s-^Aajw 
(I ) <n> *^Tyx^/u-b;Uo 

l» ( I ) toJcCfa*f*tt^ (n) OW&itUMSftZ 
[00L6J 



PAGE 30/58 * RCVD AT 6/10/2008 1 1 :03:14 AM [Eastern Daylight TimeJ * SVR:USPTO-EFXRF-5/46 * DNIS:2738300 * CSID:4049495731 * DURATION (mm-ss):24-18 



86/18/2098 11:18 4849495731 DARDI PAGE 31/58 



13 

h ? 7 jv * u x. * u v it tr- y r>/M= ih7 ji/ 
**tt?a tri/>*fe»&fc <*^ = 3 0/6 0/2 0, 
ft*8m*ry5> »fi£*5 gift, (#)£jlflHSH^ 

■;^^a>^^OA^'j y-ftr-T: 1 o# 

SftftffTT 3 0 0 1 0 0 V, 

4 0 0 Krt! 1 2 0mKWe*4*CSK*fliaUfe & C 

i^ffligtteswo^^&TafO^B o?re**K 2£> 

t0017]£tSW2 

<Z» jO» 6 ft X 0 0*, ¥J5tfft©0. 5 30 
■KM («> «r p ) fug i 

S«SW*ttWaflfc£». ffi&3£fc<D6. S fete 15 

&£ux t ^m^a^m^ md.7v®$&ffitiiw 



IttB^S- 1 3444 1 

14 

ttMl/XSJTOTllHlsStfX, SLfcffcfc* ( I > *9 

«. tf&m^mm+wm. ~*Mtrac 

x. mi? **n#maumB&y y*%mmx% 

7umX*>*>tc 9 Sfc, WXMWimL* ObW$m.ft*G 
ftJBWHt*Cxb)«c-3ur. WfeMl &Rttfeurffl£ 

«#uc#Lr<foJfcUX*9 % S36MH-tlh)ttWiA: 

%tift*><?fe. 
[00 18JSBM3 

i00 19]SOTBi|4 

H#«<b^ »'>tKt?»ft ««BW(c J: 9 *-te«jb*i 
/t. ^fe«:<a^cnb) attttfttttx. 

^wwsw:, ^.ByCT^^ra^-ato)^7o%xft 
>>> ttm$Mto*<Mam&ioxK%ti,x&i> 



PAGE 31/58 * RCVDAT 6/10/2008 11:03:14 AM [Eastern Daylight Time| * SVR:USPTO-EFXRF-5/46 * DNIS:2738300 * CSID:4049495731 11 DURATION (mm-ss):24-18 



06/10/2008 11:18 4049495731 



DARDI 



PAGE 32/58 



15 

[0020] 

i&mm&i mmomibim* ( i > i*. ®& . m 



W8 - 1 3 4 44 1 



C»U1B] TOW* 1-2 SOB 

[»jE*f&*mgj mm 
[tt2E*wss£] oois 

im&vtn 

[0 0 16] 

^D^nt;w>^^ (*JL/^ 3 0/6 0/8 0, 
^»fiJ77?)SS©^5st%, (») ftMRMHW 
■©/i 4 -f >; # ^ tf - V s > Is* ? A CC3 O M $4 tf- 

msxmzwMtzvx, ismiSLi- < i > 

Z<b&*£m&&* (la) £T* a S&Wttltf* ( 1 
*i*a* (la) €r»^TEL*«fHBU QOXJ. 

t^naa 9 0 hcbii&^tt's 0 0 rm^jso/c. & 

tvt?, 100V. 4 0 0Hz^l 2O0$fSI&$&a-£r& 
a)O5 0%TifcD> 3^§r&^*fcOL>TjB]~& 

frc$j£ o tm&m$& 1 0Kfc^LrT«fi/<isjJtL/r 

Tt>*. {la) fcJBL*TEL#T* 

fiaau awc*Rbx«3i63«fc!a« t 12 



[ffijEttAgSe] 00 17 

[tBBWf] 

tOO 17JSS&W2 

was 3 b u id vm&B^<omLmt^w^&m) ± 

OUIQ 

T2^nt:»^ffi^» <*^<=3 0/5 0/2 0. # 

mi (=$t#xm <*) mrp) «i 
-/^yy^if-tM o^ffljat-UT. maftntt^n 

fc. COtt^-*«3W«l^ (I b) 

( i b) « % t^mm^mm^mm, -mtt %c 
*>-3fc, ft*htz&xtm=F (ib) ^-o^t, geesiw 

VHVm%Mto& (lb) OS 5^"C4>0, 5f£^St^f$: 

»*f«a^ (ib) »isnft:ifjg ■B»3#ctt**i/ , c<r» 



PAGE 32/58 * RCVD AT 6/10/2008 11:03:14 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/46 * DNIS:2738300 * CSID:4049495731 * DURATION (mm-ss):24-18 



06/18/2888 11:18 4849495731 DARDI PAGE 33/58 



£#&tt^ (lb) t&Sfycfflatbltifi. 1 
t#«nijE3] 

[ffliEtf&*H£] 00 18 

ttmimkatmte& (u) i 00ff±. 

(la) ^Mfc&», fg£S«T. 

(in twm-tmytfflfr ( i 

I a } 3?#f«ft* ((la) tt % it5fe*tfi^ 

a) ettK0ffl& SdMHtottHMfc? ( I O £ 

ftt^U ia) tc^ur, Sttfjiii5WK:t>raij^L 



#13W8^ 1 3444 I 

(ffiEfthMBSl 0 0 1 9 
£E 

^3t*m^ (la) OtttoOCC, XftMETftfeSftft 

tt* < I b) «r«v>tetwtt fc 3Qfe^3i(Bl^(cot. 

SBWWtt* (II) «Wfe. C<Dt»**»«tt* ( I 

i b) auMtt^f < t i b) a, mwm* 

( I to) 07y*^8(n<ra«iRfl:^^>mt^« 

&i«t^3 7 unrCA-pfc. fl&Mttfr (lib) 
OttBUWK SMt^ffliD®****-? (lb) iffito 
fcfc&ofc. tt&JifcS&fttt?- (lib) Kotit, 
irate ox^i/yt^4^©25ffi^ ?a 

ttfeSfllrOK*mfi£T- (lb) ©7 0%T&5, 

*> 0 . SJIMttl*- (lib) ttlgi-ifcrafifi ■ iS}7ktt^^ 
orute. «fc. SKttfft?- (lib) £B»ftcft|Ri, 



PAGE 33/58 * RCVDAT 6/10/2008 11:03:14 AM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-5/46 * DNIS:2738300 • CSID:4049495731 ■ DURATION (mm-ss):24-18 



